Introduction
Smart Growth is a development form that takes transport, mixed land uses, housing supply and many other aspects into consideration. In addition, smart growth principle targets many problem created by sprawl, such as environmental destroy, lack of the public service facilities and social class differentiation. In respect of the whole world, smart growth also make contribution to reduce water and air pollution and greenhouse gas emission. Actually, smart growth covers a range of development and conservation strategies which help protect our health and make our communities more attractive, socially diverse, and more economically stronger. [1] In order to achieve a goal of sustainable and long range growth, lots of cities have been carried out smart growth initiatives.
With the progress of smart growth principle, an appropriate assessment system plays a more essential role for the development of cities. Sarah has designed an assessment of smart growth policies in Austin, Texas and has come up with some helpful suggestion. However, he focused on America and did not compare the cities from different continents. [2] Jason has proved the advancement of a mathematical model of sustainable development. [3] And James has introducing sustainable development with a mathematical model, but we think it is also important to research depend on the data from the real world. [4] Model Parameters Economically prosperous.
(1) Growth Needs. We use GDP growth rate to measure the growth needs because when the GDP growth rate is higher, the city shows more demand to growth in a short time and the formula of GDP growth rate is set blow:
(2) Unemployment Rate. Unemployment rate is defined most basically as the percentage of the total labor force that is unemployed but actively seeking employment and willing to work.
(3) Inflation. Inflation is the rate at which the general level of prices for goods and services is rising and, consequently, the purchasing power of currency is falling. Central banks attempt to limit inflation, and avoid deflation, in order to keep the economy running smoothly.
(4) Population Growth Rate. Population growth rate is the rate at which the number of individuals in a population increases in a given time period, expressed as a fraction of the initial population.
(5) Variety of Vehicles. We grade the variety of vehicles according to the number of different traffic choices. Socially Equitable.
(1) Gender Equality. We use the percentage of female working in the local government as a measurement if the gender equality, because the woman should have higher social class and have more right to participate in the decision of the city, compared to a society with lower level of gender equality.
(2) Wealth Equity. The wealth equity is assessed by percentage of the property in our model, because a society in which wealth is distributed fairly usually have a lower percentage of property. Environmentally Sustainable.
(1) Resource Utilization. In terms of the resource utilization, we choose waste per capita as measurement. Less waste usually means better resource utilization.
(2) Resident Sustainable Consciousness. The percentage of citizens who choose public transport instead of private cars has been set to measure the resident sustainable consciousness.
(3) Air Quality. As for the air quality, the PM 2.5 has been came up with as a assessment to it. (4) Geographical Conditions. Per-person Cultivated Land Area is the rate at which total cultivated land acreage divided by the population in this city which is used to measure geographical conditions.
Weight Determination

Determination of Three E Hierarchy Weight.
According to the principle of Analytic Hierarchy Process(AHP), we suppose S to denote the Smart Growth Index. Meanwhile, we suppose A to denote the Three E hierarchy and use a ୧୨ to denote the importance between parameter i and parameter j. Economically prosperous, Socially equitable and Environmentally sustainable are respectively denoted by A ୧ , i = 1,2,3. The judgement matrix of Three E hierarchy is given as below:
(1) In order to quantify the importance between parameters, we adopt the experiment of Dr. Satty using number 1,3,5,7,9 to denote different degrees of relative importance. By using the method mentioned above, we can establish a judgement matrix for Three E hierarchy. Then, we need to figure out λ of the judgement matrix, where λ is the eigenvalue of the matrix. When λ = λ ୫ୟ୶ , we can get the weight vector w ଵ of the Three E hierarchy.
(2) In the determination of weight of indicator hierarchy, we suppose B ୧ to denote parameters in indicator hierarchy, and suppose b ୧୨ to denote the relevant importance between parameters. Following the method mentioned above, we can get the weight w ଶ of indicator hierarchy to Three E hierarchy. Now we get the weight vectors between adjacent hierarchies, however, we do not get the weight of indicator hierarchy to target hierarchy. In order to evaluate the smart growth level directly, we apply fuzzy mathematics to figure out the weight. After the data processing, we can get the preliminary weight vector w ଷ * = (b ଵ , b ଶ , … , b ଵଵ ). Normalize the preliminary weight vector, we can get weight:
Index Calculation. The parameters of Three E hierarchy are important to express the level of different cities in different aspects. Therefore, in order to make the level much more intuitive, we calculate the index of Economically prosperous, Socially equitable and Environmentally sustainable as below:
(4) where B ୧ is the data of indicator hierarchy.
To indicate the smart growth level in number, we use formula below to calculate:
ଵଵ ୧ୀଵ
(5) where SGI denotes Smart Growth Index.
Model Solving
As for the Three E hierarchy, the judgement matrix is given as below, from the matrix we know that environmentally sustainable is the most important factor influencing the level of smart growth.
The weight vector w ଵ can be got: 
Evaluation of Current Growth Plan
Using SGA system to evaluate the success of current plan of Varna and Jinchang, we calculate economically prosperous index, socially equitable index and environmentally sustainable index.
From figure 2 we learn that economically prosperous index of Jinchang increased in the 2010 and 2011. However, from 2012 to 2015, the index decreased continuously, which means that current plan focusing on industry is no longer fit to the economy development of Jinchang. The index of Varna increased from 5.6591 in 2010 to 7.411 in 2015 indicating that the development plan focusing on tourism does make contributions to economy prosperous. From figure 3 , we can see that social equitable index of Jinchang increased obviously from 0.0785 to 0.1116, which indicates that the plan to build residence houses for low-and-medium wage earners is successful to improve social equality. While social equitable index of Varna increased in a slow pace from 0.0675 to 0.0785, it means Varna government needs to implement some new policies to facilitate the social equality. From figure 4 , it is apparent that environment sustainable index of Jinchang experienced a sharp decline from 16.3864 to 14.857. Although Jinchang implemented a series of policies to preserve its natural beauty and protect environment there, the result of these policies are not satisfied and far from success. On the contrary, Varna is a good example in environment sustainability. The environment sustainable index increased from 14.9038 to 16.6984, thus Varna's plan in environment sustainability is successful. The figure below shows the Smart Growth Index of Varna and Jinchang. In our metric, we use this index to determine whether a smart growth plan is successful or not. From figure 5, we can learn that smart growth index of Jinchang increased first and then decreased from 12.2086 to 10.8797, it indicates that the smart growth plan is not the most proper one to Jinchang. Therefore, the plan cannot be classified into success level. The smart growth index of Varna increased from 10.1036 to 11.4331. Varna can continuously to follow current smart growth plan expecting a slow increase rate, but, obviously, it is not the most successful smart growth plan for Varna. 
Conclusion
In this paper, we have done lots of data processing work, put forward the an integrated metric evaluation system by some indexes for the success of the smart growth and constructed two kinds of model, basic model for one year and time series model for five year. We use many theory and methods such as AHP, Fuzzy Mathematics, and other economic theory to complete our work. Generally speaking, our assessment system can evaluate the degree of smart growth well.
